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ABSTRACT OP TKF. nTg^cnflft 



The Invention relates to a rotatable blade (11) for 
cleaning units having a plurality of teeth (l) spaced around 
the periphery of the blade (11) . Said teeth (l) are 
discountable and/or replaceable and symmetrically shaped with 
several cutting edges (3), each tocth fitting into a locking 
recess (10) in the blade (li) with a shape corresponding to 
the shape of the tooth such that only one of said cutting 
edges (3) of the tooth projects from the blade, the remaining 
cutting edges (3) being located in said recess (10). Said 
tooth (3) can be removed from said recess (10) , rotated and 
replaced in said recess (i) such that a new cutting edge (3) 
projects from said blade. 



10-30-03; 6:26PM;Furman & Kallio Rga 



;3 



#12/22 



2056999 

WO 90/1493* PTC/SE90/OO350 



ROTATA5LE BLADE FOR CLEARING UNITS 

The invention relates to a rotatable blad lor clearing units being arranged on 
a Jong, articulated parallel moving tool-carrying boom on a forestry vehicle 
or similar, said blade being provided with a plurality of demountable and 
replacable teeth spaced around the periphery of the blade, each one of said 
teeth being symmetrically Integrally shaped In the form of a disc with several 
cutting edges along Its pcrifery. 

This kind of blades are largely used when woods are cleared by means of 
clearing units being mounted on 3 long, articulated, tool-carrying boom with 
a parallel motion mounted on a forestry vehicle or similar. The blades wear 
comparatively fast and additionally exposed to the risk to be destroyed 
entirely if the blade comes Into contact with a stone or similar during the 
clearing. On one hand this means comparatively large costs solely for the 
replacement of the blade, on the other hand this may also entail compara- 
tively long periods of standstill for the maehlne. In connection with conven- 
tional blades the entire part of the clearing unit which holds the blade, and 
which la attached by means of at least eight bolts, normally must bo 
dismounted. There also may be difficulties with tfce stock-keeping with the 
concomitant risks for a standstill If several blades are destroyed In an early 
phase. The blades are furthermore heavy and difficult to handle, especially 
when they are to be moved manually on location In the wood for replacement 
and mounting* Conventional blades may have a diameter of 70 - SO cm and 
may weigh 75 kg or more* In this connection there are also great risks for 
injuries since the saw-teeth of the blade are very sharp. These risks for 
Injuries may certainly be alleviated by means of different kinds of protective 
devices, but these may result in a further deterioration of the handling. 

The object of the invention Is to achieve a rotatable blade having a design to 
a high degree alleviates the problems described above. This object Is achieved 
in that said blade comprises 3 main part receiving said teeth In locking 
recessesand a pressure plate having substantially the same diameter as said 
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main part and being arranged on top thereof an attached thereto for Instance 
by means of bolts to lock said teeth in said recesses, and in that each locking 
recess corresponds to the perlfery of said tooth and is open towards as well 
said" pressure plate as the perlfery of said main part so that only one of said 
cutting edges of the tooth projects from the blade, the remaining cutting 
edges being located In said recess, whereby sand tooth can be removed from 
said reces, rotated in its own plane and replaced in said recess, so that 
another cutting edge projects from said blade. 

In a preferred embodiment the basic form of the tooth essentially has the 
shape oi an equilaretal triangle and Is thu$ provided with three cutting edges* 

A preferred embodiment of the invention Is described in the attached 
drawings whereini 



Pig 1 illustrates a preferred embodiment of a tooth 
having a triangular basic shape, 

Fig 2 the tooth in fig i seen from the side, 

Pig 3 the blade with the hub port in a horizontal 

plan. 

Pig 4 a section along the line IV - IV in fig 3, 

Fig S the pressure plate whioh is mounted on the 

upper side of the blade in order to hold the teeth in 

their recesses. 

Pig 6 the pressure plate sectioned along the line VI 
- VI in fig 5, 

Pig 7 the blade in a mounted condition seen from the 

side > 

Pig S a horizontal plan of the blade in a mounted 
condition with part of the pressure plate broken away in 
order to illustrate the arr^omont ©f a tooth in. th* 
recess corresponding to the tooth, 
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Fig 9 an alternative embodiment of a tooth with its 
associated recess , 

* 

frig 10 another alternative embodiment of & tooth 
with its associated recess. 

The tooth 1 shown in Pig 1 essentially has a triangular 
shape, as can be seen by means of the dashed lines in the 
figure. As the figure is oriented, the tip 4 of the 
triangle being located - uppermost in the figure is assumed 
to be the cutting edge currently in use. The height H has 
been drawn towards the base b, whioh, as can be seen in 
fig 7, in this case will be located Inside a recess 10 in 
- the blade. Tho rotational direction of the tooth is 
15 indicated by means of the arrow A. The tips 4, 5, 6 of the 
triangle are cut in such a way that the f orwardly located 
edge 3, as seen in the direction of rotation, of the tip 4 
will be looated a slight distance h further away from the 
baso B than the baokwardly located edge 7 of the cut-away 
20 tip. The forward corner 3 at the cut-away part of the tip 
4 of the triangle obtained in this way will define a 
outting edge. A cut-out part 2 is formed adjacent this 
cutting edge which is delimited by a line which is drawn 
backwards and inwards towards the center of the tooth 
25 whilst forming an acute angle with the height H. At some 
distance from the corner 3 the cut-out part 2 is also 
delisted by a second line 5 forming an obtuee angle with 
the first line and ending in the side of tho triangle. 
The other tips 5 and 6 are shaped in a corresponding way. 
30 The tooth is shown from the side in Fig 2 and it can be 
•seen here that the tooth advantageously can be designed 
with an even thickness such that the the blade easily can 
be shaped from standard plates of blade-steel with a 
suitable thickness for instanoe 7 mm if the side-length of 
35 the triangle is about 250 mm. The quality of steel used 
suitably has a hardness of 45 - 50 HRC. 
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The Pigs 3 and 4 illustrate how the main part ll the 
blade is shaped. This. part has the shape of a disc with a 
.. thicker center, part 12, a hub part, Which is concentri- 
5 cally arranged relative to the center of the disc, being 
arranged in the center part 12 and being provided with 
bores 14, in this case eight, for the attachment of the 
blade to the cleatfScg unit, A plurality, in this case 
four, recesses 10 are arranged evenly spaced around the 
/ 10 periphery of the dise 11. Each recess 10 is provided with 

a planar side surface 15 on which the tooth 1 rests upon 
the the insertion of the tooth in the recess. The disc is 
also provided with a number of attachment holes IS for 
bolts which are close to the periphery between the 

IS recesses 10,. The disc is furthermore provided with a 
number of blind holes 21 for housing relatively strong 
springs, not shown, which have a length which is greater 
than the depth of the blind holes. The blind holes are 
arranged between the attachment holes 14 and the holes 16 

20 for the pressure plate and number in this case four. 

Pig 5 shows a horizontal plan of a pressure, plate 17 
intended to be placed on top of the dise U in order to 

/ lock the teeth 1 definitely when they have been inserted 

25 into into their respective recesses io. The pressure plate 
has four holes 18 for bolts which correspond to the 
attachment holes 16 in the main part 7 of the blade. The 

( pressure plate is furthermore provided with a central 

opening 19 corresponding to the outer diameter of the hub 
30 part which allows the pressure plate to move freely 
relative to that part of the cleaning unit which coopera- 
tes with the hub part. 

Pig 7 shows the blade in an assembled condition with the 
35 main part 11 arranged as the under side and with the teeth 
1 inserted into their recesses 10 and locked from above by 
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the pressure plate 17, which is attached to the disc 11 by 
means of the bolts 20. Pig a snows the blade ±n ^ 
assembled condition as seen from above, part of the 
pressure plate 17 having been broken away in order to 
5 illustrate how the tooth i fits into the recess 10*. As can 
be seen in the figure, the recess 10 does not need to have 
the same chape as that part of the tooth l which is to be 
located in the recess 10, and the corners may be designed 
with a rounded shape in order to, in view of a simplified 
( 10 manufacture, permit. the use of a end-cutter. As can be 
seen in fig 8, the cut-away part, whioh has been formed 
on the tooth adjacent the comers, i E designed suon that 
the cut-away part which is arranged in the backward side, 
as seen relative to the direction of movement of tho 

15 tooth, will have a side edge 9 which essentially will be 
parallel with the height H of the triangle when the 
triangle is mounted with the base B in the recess 10. This 
is important for the transfer of forces from the tooth to 
the blade when the tooth strikes the trees etc to be out. 

20 The forces which will act upon the projecting cutting edge 
mainly will be transferred to the backward edge, as seen 
in the rotational direction of the tooth, and to the base 
of the tooth and then to the the blade proper. With this 
design of the cut-out parts of the tooth « comparatively 

25 large surface will be obtained being oriented essentially 
perpendicularly to the direction of the forces which are 
to be transferred from the tooth to the blade, which means 
^ that the tooth rests in a stable manner in the recess 10 

without risking to be wedged into the tapering parts of 

30 the recess 10. By these means the cutting edge in the 
recess oriented backwarde is protected from damage caused 
by Btriking or cutting into the wall of the recess. 

The main part 7 of the blade is always mounted on the 
35 cleaning unit and does normally not have to be dismounted. 
If a tooth is damaged it is sufficient to loosen the four 
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bolts 18 somewhat whereafter the pressure plate will be 
lifted such a distance by the coil springs in the blind 
holes 21 that the tooth can be lifted out of the recess 
until it is free, whereafter the tooth can he pulled out. 
5 The tooth is then rotated 120 and is reinserted between 
the pressure plate 17 and the main part 11 until it again 
drops down into the recess, whereafter the bolts 18 are 
tightened. In this way a new, undamaged cutting edge has 
been obtained outermost on the blade. The entire tooth can 
£ 10 easily be replaced with a new one in an analogous way and 

this in a especially simple way as compared with the 
exchange of a large, heavy blade made in one piece, sinoa 
eaoh tooth does not weigh more than 1.5 kg, as compared 
^ with 50 to 75 kgs for an entire blade, it furthermore is 

15 easy to carry a sufficient number of teeth on the machine 
in view of the size and the weight (one conventional blade 
corresponds to about 50 loose teeth). Each tooth is 
furthermore comparatively simple and cheap to manufacture. 
This means that the costs for spare parts is minimized if 
the blade is damaged, in conjunction with that the risks 
for longer periods of standstill is considerably diminish- 
ed, both in view of a simplified store-keeping and in view 
of the simplified mounting of damaged parts, it should 
here be emphasized that if a conventional blade is 
damaged, the entire blade normally must be exchanged at a 
high cost, while only a choap tooth normally must be 
replaced in the blade according to the invention. 

The invention of course can be modified i n many ways 
30 within the scope of the appended claims. In the embodiment 
described above the number of teeth has been exemplified 
with four, but can of course be chosen freely in depen- 
dence on the diameter of the blade etc. The teeth also can 
be somewhat displaced in parallel relative to each other 
35 in order to obtain a setting, for instance can each 
diametrically opposing, -pair ' of teeth be somewhat 
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displaced relative to the adjacent pair of teeth or each 
tooth can be somewhat displaced relative to an adjacent 
tooth. The teeth have been illustrated as having a 
triangular basic shape but may also have a rectangular 
5 basic shape as shown in Pig 9, the end surfaces of the 
rectangle being somewhat obliquely cut in analogy with the 
tooth described in connection with Pig 1. The tooth may 
also advantageously be provided with a cut-out part 
corresponding to the out-out parts which have described in 
( 10 connection with Pig j, in order to obtain a suitable angle 

of attaox for the cutting edge, if the tooth is compara- 
tively small and light it may be sufficient to design the 
recess located in the blade with a part which entirely 
corresponds to the cut-out part in the blade in such a way 
that the tooth is looked thereby. It is also possible to 
provide the tooth with two holes 22, indicated by dashed 
linos in the figure, intended to cooperate with a dowel 
23, also indicated with daehad lines, which is arranged in 
the recess 10 arranged in the blade 11. The teeth may also 
have a square basic chape but otherwise be be shaped with 
obliquely cut comers with adjacent cut-out parte in a way 
analogous to Pig 1, the diagonal of the square basic shape 
being arranged essentially radially relative to the blade 
11. The alternative embodiments shown in Pigs 9 and 10 are 
25 suitable in -blades having larger • diameter* because of 
their comparatively large extent in the radial direction 
' when mounted in the blade, it is also possible to combine 
different teeth by pairs in one and the same blade, in 
dependanee of the desired result. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS? 

1. Rotatable blade for clearing units being arranged on a long, 
articulated parallel moving tool-carrying boom on a forestry vehicle or 
similar, said blade being provided with a plurality of demountable and 
replacable teeth (1) spaced around the periphery of the blade, each one of 
said teeth being symmetrically integrally shaped in the form of a disc with 
several cutting edges (3) along Its perifcry, characterized^ that said 
blade comprises a main part (11) receiving said teeth (1) in locking recesses 
(10) and a pressure plate (17) having substantially the same diameter as said 
main part and being arranged on top thereof an attached thereto for Instance 
by means of bolts to lock said teeth In said recesses, and In that each locking 
recew (10) corresponds to the perlfery of said tooth and is open towards a, 
well said pressure plate as the perlfery of said main part so that only one of 
said cutting edges (3) of the tooth projects from the blade, the remaining 
cutting edges O) being located In said recess (10), whereby said tooth (1) can 
be removed from said recess (10), rotated In Its own plane and replaced In 
said recess (10), so that another cutting edge (3> projects from said blade 

2. Blade according to claim 1, characterized in that one 
pair of diagonally opposing teeth (1) are located In a plane which is somewhat 
displaced In parallel relative to the plane for the other teeth (1) In order to 
obtain a setting of the teeth. 

3. Blade according to claim 1, characterized In that each 
tooth Is located In a plane which is somewhat displaced In parallel relative to 
the plane for the adjacent tooth or teeth (1) In order to obtain a setting of 
the teeth (I). " 

«. Blade according to any one of claims 1-3, characterized 

In that the basic shape of a tooth (1) essentially is an equilateral triangie and 
thus is provided with three cutting edges (3). 

3. Blade according toclalm k, characterized In that the tips 

* 6) of the triangio forming the basic shape of the tooth (1) are cut 
obliquely such that the tooth Is provided with three outer sides whose 
forwardly located ends, as seen In the direction of rotation, form the cutting 
edges (3), are located a slight distance h further out from the base B of the 
triangie located In the rece 3S <io) of the blade than the baekwardly located 
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ends of said outer sides, and in that the sWe of the triangie, which is located 
adjacent the forward end of the outer side, as seen ln the direction of 
rotation, has a cut-out portion (2) having an obtuse angle in order to obtain a 
suitable angle of attack of the cutting edge (3). 

6. BladeaccordingtoanyoncofekimHAcharflcterized 
in that the basic shape of at least one tooth essentially Js square, the diagonal 
of the square essentially brfng oriented in a radial direction relatively to the 
blade (11). * *> 
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